Mutation of the SHP-2 binding site in growth hormone (GH) receptor prolongs GH-promoted tyrosyl phosphorylation of GH receptor, JAK2, and STAT5B.
Binding of GH to GH receptor (GHR) rapidly and transiently activates multiple signal transduction pathways that contribute to the growth-promoting and metabolic effects of GH. While the events that initiate GH signal transduction, such as activation of the Janus tyrosine kinase JAK2, are beginning to be understood, the signaling events that terminate GH signaling, such as dephosphorylation of tyrosyl-phosphorylated signaling molecules, are poorly understood. In this report, we examine the role of the SH2 (Src homology-2) domain-containing protein tyrosine phosphatase SHP-2 in GH signaling. We demonstrate that the SH2 domains of SHP-2 bind directly to tyrosyl phosphorylated GHR from GH-treated cells. Tyrosine-to-phenylalanine mutation of tyrosine 595 of rat GHR greatly diminishes association of the SH2 domains of SHP-2 with GHR, and tyrosine-to-phenylalanine mutation of tyrosine 487 partially reduces association of the SH2 domains of SHP-2 with GHR. Mutation of tyrosine 595 dramatically prolongs the duration of tyrosyl phosphorylation of the signal transducer and activator of transcription STAT5B in response to GH, while mutation of tyrosine 487 moderately prolongs the duration of STAT5B tyrosyl phosphorylation. Consistent with the effects on STAT5B phosphorylation, tyrosine-to-phenylalanine mutation of tyrosine 595 prolongs the duration of tyrosyl phosphorylation of GHR and JAK2. These data suggest that tyrosine 595 is a major site of interaction of GHR with SHP-2, and that GHR-bound SHP-2 negatively regulates GHR/JAK2 and STAT5B signaling.